Lvserpin3 is involved in shrimp innate immunity via the inhibition of bacterial proteases and proteases involved in prophenoloxidase system.
Serine protease inhibitor, represented by serpin, plays an important inhibitory role on proteases involved in the immune responses. To clarify the immune characterizations of serpin, a novel serpin (Lvserpin3) encoding for 410 amino acids with a 23-amino acid signal peptide and a serpin domain was identified from the Pacific white shrimp Litopenaeus vannamei. Lvserpin3 expressed strongest in hepatopancreas, and was significantly up-regulated in the early stage upon Vibrio anguillarum, Micrococcus lysodeikticus or White Spot Syndrome Virus (WSSV) infection. Suppression of Lvserpin3 by dsRNA led to a significant increase in the transcripts of LvPPAF, LvproPO and phenoloxidase (PO) activity, and also led to the high cumulative mortality. The recombinant Lvserpin3 protein (rLvserpin3) inhibited the proteases secreted by M. lysodeikticus and Bacillus subtilis, and further exhibited inhibitory role on the growth of B. subtilis and M. lysodeikticu. Moreover, rLvserpin3 was found to be able to block the activation of prophenoloxidase system. Taken together, the results imply that Lvserpin3 may be involved in shrimp innate immunity via the inhibition of bacterial proteases and proteases involved in prophenoloxidase system.